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(54) SIGNAL SEPARATING METHOD FOR RESTORING ORIGINAL SIGNAL FROM OBSERVATION DATA. SIGNAL 
PROCESSOR. MOBILE TERMINAL UNIT AND STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably separate and extract an 
original signal from more than one signals by a few calculation steps 
when the signals in a mixed state are observed. 

SOLUTION: A function having a monotonous increase characteristic 
such as an index function is introduced as an evaluating function 
and the signal is separated by applying an adaptive algorism for 
minimizing the evaluating function for a signal separation matrix. 
That is, a signal processor separates the original signal from an 
observation signal x(t) and outputs it. A non-linear function 21 
works with respect to the inputted observation signal x(t) and an 
estimated separation matrix W(t-1) which is estimated in a 
preceding cycle and a differential signal e(t) is calculated (22) based 
on a value y(t) generated by the non-linear function 21, the 
estimated separation matrix W(t) and the observation signal x(t) at 
this time. Differential evaluation is weighted by the evaluating 
function having the monotonous increase characteristic based on 
the calculated differential signal e(t) and. then, the separation matrix 
W(t) at that time is updated (23). 
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mz&^^^xi^mnno)i^m*^'b<i^^<D6^mffmt:m^ 

^mffmizmvxm'Mz-r^&my-(ji'^^m^^^^t 

im^me] mm^^^tsmik(Dm^f)^miEi.xmm 
mijmx&^x. 

Mb. 

b, 

e fe^tTi^sg ^ n/i tffiBSiii«^ \zn {.xmmmnm^ 

#-r-5fFffiMScJ^»-^<^J-BIJ!!iS*»6b. 40 

tiisS.\f}^^iZ^iOXtl-^ri^tiil^^M^-:9\zn^^ 

^mfT^i\zm-r^Hmm:^yj\^i*'S:, ^■^^ntzT.fjy so 



-a£lT<ciIp A S <t 5 ;5:)@J?; 7 ^ Jl/^"J > y J: o X ^ 

wisi'frfmnmm^^mz^'^ xm'&^ntz^^s.^^mnn 

Bo 

y*— AS^tCii -SM i nMaxSgBS icS-tJ ViX^J-HfrJljCO^ 

[»*«io] ^^wm^*^®ffibx«jsa$n-i)itffla 

«aieA:^^©:«c J; 0 Xfi^n^t^WSLWr-i' lc*f b. 

jgf^^^ji'^'Sffli.^x. ^mnm^m^-f^i^mnmm 

itrfESPJ5^- ^' {' ^ b X tfriHi^m^ It ^«5c-r ^ «^ 
[W*«i 11 ^^fE4^■i!iff5<J«i5£^g:^cfflVie.nl.«f^ 

IBjglS7'<;l'^«. StllBfFfilfiM^gc^^i-IISff^JlcMbXS 

\^xmf)-r^m^vm.^mx^^x. 

A:': $ tifcSftiB«isy«#43cfco:«ti-y--f ^ JHcxlftS^n 
aim-^ <!: lC»cy(.iX^JI«#S:l¥at--5^ll«^^ta«|5 

tfrie^iim^ff tbapic J: o nm^ntz^mmmm^\zm 
-rJi^iX, -e-®^?3jroitt:£^j'^?f5iJtc*fbx. ^iatiio!^ 
14«:l^ofPffliiM»JC J: 0 ^HfFfiiii tm*-75^^^ < J: ^ Ic b 

05a.-5"J?f^Ht^«iiEr^:i-i5'U{t?R^aPi:. 

e. 

[S*«i4] ffi^w^^m^*^*ti«$nxafflflsti 

-2) g ^#^111115^- ^ A :^ -r ^ A :'3 i: , 
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mmmm^i^mmztismT-^y7i7 hi)mx-^ntzm lo 

[W*^16l WffiSiil^^*:ffi^«. ff^JgES (ME 20 
G) *5J:r^JS5&0 (EEG) <0i!;'7S< tfe 1 •S)d^e)f.t-5 
m^Tfe?.d<l:^£#mtT*fS*iBl 5fa«©«^MS 

f SiSit^7 ^ t^T^i-fitff ^iJ^ritJe-r ^^J-^fr^iJ 

im^m 1 8 ] mmxti^^iz^ o a:*] ^n-swEft 
^^FiK§^5='-5'tt> ^i^(D['U>\^izm'^c:>y7:7^i^t)^ 

#-i>«#5^-^T-*-s^<t*<^m<h-r-5«*3ii 7ia« 
^iKifx-^'tt. -fe-y ^^cLTS!^^tl«>«fe^B^«I7'- 
3it- h 7 :j- u 5*- • u ^—>f'm\z&m'^^t£'&iL 



StriS A ^'i «c J; 0 A n -S. SflESMT^- ^ {c*f L , 

mmmi}m^^^'::>mmzm-:^<mmmi^^mmit-r^ 
mt-y^)\^i''^m^^x^mffm^m^-r^^mffmm^ 

#A$nfc«ai2S2«^ssc«:SjS<t-rsjgjrN7 >(• 
i^x^mnm^m^-r^mmt. 
m^-^ntzmfs.^mffm'S:mmmm'r-i^ tzm cxmm 
is«^s:«i3£«7c-rs^(ast, ^mvi^>\f=L—$'tzm 

:fey>»i/A^, ^z.ibnrz7.t]y—m&rpiz«f^^j:^u 
m^>-y^}i'i$'tz^^xmm^mrfm^m^-r^wimii^ 
mmmf^-y -< }i^^^zj^-Dxm^-^ntztf]m^mnmt:Wi 
mmm7'-:^\zm\:^x^iimmn^m7tr^mmi:. ^ 

fifr IB 3 > b? 3. - ^ Si?f S -5 d i t -r ^ lett «E 
S: > t! i - iS' nJUgldlHtg L-fcEtg«#:T-$> 

Mm^*«^-r-55as<i:, <£HtrE:3>tf3.-^jc^fT;Sf 

■e-^ d i $r!t$git<t-r ^Eig«#:. 
[0 0 0 1] 

tc, '^■&\.xw.m^^^mr^mn^m-nmmzwt 

[0 0 0 2] 



5 




II'b^^^®^*^'^'^?^?^!!, QAM(Quadrature Ampl 

itude lio(inl^^ioTi•.m^mm^m)Ui^<Dnmm^mm. 

[0 0 0 3] 01 tt. mmiffym^-^^m-B^MX'm.m^n 

m^s,(.0.-, s. (DTi^a&^i^^-r-S, 0 1 Ttt, 
b. n^l©«i^^^?f«f^x, (t).-, x„ (t)«r»iB!lf -5. CI 

£(0 = A£(<) 

!(!!> = SPudD^os 



It 

[0 0 0 5] b*^bi^c7)^e). *istcttJS«^o?i^^^ 
itiBii&imz^mfmmm^mmitr^ c tTW^^wi*^ 

fftjn-SCi:*^^!'^. Jcfflfl (International J 



4) ^gM2 0 0 2 - 1 4 9 1 9 0 

T^O, n^mtMS-r-S. n Xm^Jg-^fi^aFiJ^S- 

10 T'-x^^ h;i.^«b, Ti^#^:fe5:=*^TfT^J€r^b. 

2c (t)^f#^^Jc, :Ji-B8ff?'JW©«3t7!)<rajat/S:-S>. 
[0 0 0 41 'A\Z, ^illff5«Jw^lt«r«.fc«)®#A:^ 

^i/ h;K35#^»W^SSMi&* p« (u) i b, h)V 
20 ro$^3gl::Wr-g)?6*?eafB8iac* Pi (Ui) i:-rn«. a 

— . ^^y-?— >fx.>X(Kunback-Leibler divergence) 
[3:31 

ournal of Neural Systems, Vol.8, Nos.5 & 6. pp.661 
30 -678, October/December 1997. )1C«, J^E^WS*^ 
e. ISiSi|f§^*^*[Bl??F^<^^*(Kurtosis)*jt-^, *iJ-tiC 

tr^J W/S^3. - ^S' U ff (W" W= ]_(.m^ff^i) ) T-^ ^ 
frTT. =&Mffi-^l-^('iT©0^W®ncD4:^O=*^aLA 

40 [^ 5 1 

E{u*] -z\B[u?]y 

i7 hJUSrStMCilffiPltbT^J-ft^- 1 {cT-S^tT-fe 

JtbTl/i^o 
[iC6l 
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c,( ife,^2^3 )= E{ uf()uJi t^k, t+k^ t+k^ ) ) 

-E\uJi()uJii*k^)] E[u^t¥k^)uJiHk^)] 
-E{uJ(]Ou,(t^-k^)\ E[u^it^k,)uJit+k^)] 



[0 0 0 6] ~mz^:3.I^^>htj.E<DM'At0i 

0 6.4 0 2 ^ii^T-«. ^:s.mmm(^m'Ht(Di^t:> 0 

[0 0 0 7] XfiR2(Signal Processing, Vol.2 

4. No.l, pp. 1-10, July 1991. ffiS1f?^S^=*^ 

StlTV^-So StC, iRfM 2000-97758 

[0 0 0 8] 5Cffl{3(IEEE Transactions on Signal Pro 
cessing, Vol.44, No. 12, pp. 3017-3030, December 199 

ative gTad\enO{zm-^<m^mmm-^nx^^^, CI 

^M#^*''b#XT^-Se^^ffi(Natural gradient) <i: 

[0 0 0 9] ^#jl@T«fd:t.>m^^«^T^« 
^!^d:<i:^i-|iiff?'J®«R*jie«>^3£'lt*<«S<i:;^j:-&. * 

CDM^i:7ii:^ti^75^'#Vi, ^C1T% 5, 9 9 

9. 9 5 e^ii^T'li. ^5£L.AciR*$:?TC>yt*{C, m 

[0 0 10] :Stfflf 4 (International Journal of 

Neural Systems, Vol.8, Nos.5 & 6. pp. 601-612, Octo 
ber/December 1997. )X'«, #^i6&}^Mfe^®A LfefPflE 



StJV^XjgJC&TJP^f'JXASr^SUiUXtiS. JIOT^^'P 

^OX> iR«i^«S:j$<-rSC:<»:>&iX^. -3e^#TX 
[0 0 11] 

iS < X ;^£iR^*^ w n -s> c <t V i t $ nx € fc. 

20 i£)BHj£fc-&tr±aiWi3!3fefe^BAiSfflLX#fc^fiBM 

[0 0 12] m^mmmmfsiEiziii^x. mm 

x-m-^^n^^i^^^^^izm^x'^, cKo^o^g^its 

^^m.i:it. fT5"JZ^tC?*TS<6re>35^wy;i/A II • ll Srffl 

i^x, lu II • II z^"' \\X'^m^n^m<D:LizX'$>?>, 

[0 0 13] Lftii^^X. fie5f50fP#ra»®J^^X«. 

f!|=igc*^;>c # < < X . m^^^xmm^^ ^tm-ox^^^ 

*©PirX-®iR«®a[*^ «e5l5rofPffiM»X«jl<?i-pX 

40 iltfcP^IStT^C^. 

[0 0 14] *:%BJtt. iil.±©J:^^ci$$l5e<]^SS:»)*: 

-r-&i't«e)ic;^£snfc=bcoxfeox. ^(DSt^ii-r^iiz. 

vxmiii-r^z.tiz&^o ^tzmcDs^ii, mn^miz 
Biu. mmm^<Dmw}A^:k^^^m-^iz\t. ^(D^it^m 

*'<€«i^#tt tc<fc o XSBftT-SfPffiHScJcS-:? liX, 

[0 0 15] 

50 mm^M^'^^ftsbo^^^i 75^*^-5 awsriifiX-r-sfe 
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H» * m^^^ff (CM b X«/JN JC (ftjgft) T jUi&T 

«. HailB;«c/>'l'A©«)ifL. MO^ic, -y-ASifeicfe 
tt-g) 2 AOfny— <,it3t$>^MinMax«gBSiCJ:-5)S 
ffi^ftt^ffl^t^^^^-SW^^ H^IS::*cy;l'A<tMinMax 

^«fT5>JtwB|-r-5H*^{B:^y;i/A«:, -^^^.n^x^^ 

— ajwTfcjcpx. -5) ct jgjr^ 7 ^ tc J; -Dx^^mffm 

^ tC* TlSm^ ^«7C-r ^ X 7^ :^ <i: $:^tr ^1 1 

[0 0 16] Sfc, *:aBJ©«^^BI:^ffi«. 
^tC^t^LT. ASiilc43lt-5MinMaxi!|ii&lca-:JViT 

X. ^^U^fllknm\zMlyXtii:h^ti^t^<^M:f<mi^ 

m^x'mmit^nv:f;mtm^^o 
[0 0 17] s^c. *5iBj«> mm^^-^tsm^(Dmn 
Aijgffi T«iy s n * SiBiT'- ^ii^^z. <7)iRm# *it)t 

[0 0 18] CCX, ClW^j-ffllff2?iJ<OiftSt±, fFffiHSc 

[0 0 19] sfc. *iE?«««#^as:^te«. aiy«^ 
efeitsMb. ^^ittim^t\tzm.mm^\znL.xwm 



S) ^^882 0 0 2- 1 4 9 1 9 0 

9 10 

[0 0 2 0] -■:f;, ^^m^mm^n^mmi&mmm 
it. mm^^^tsm^cDmmm&i'xm.m-^n^f^m 

*fL. ^i-i8ifi=5ijtcg|-r*HSiiis:^y;uA$:, #Af.nfc 

7.ti y-mKlT\z9li PL ^ J: otamitsy -Ol^ 'J >ytcJ: 
;rc ^J-BtfT^'J ISjil X - * U TMm# Sit J^ttTcf s 
10 [0 0 2 1] Sfc, *:%B^*^*jSffl$n^«#«!lS^« 

M«-^^£^tf^«^cD«^*^ig«ELxsaii^n-2.aii!i 
frmcommii^'E,. m^^t, ^mnm-A^^tiix<^mm<D 
m.my'—^izmcxmm^^m^mTt-r^m^^Tc^wc 

<h * ffi ^ ^ t $r m i b X V i S o 

[0 0 2 2] SIC. :^^BMAmm■^n^m^mmmm. 
20 A:'jsn*aa!i7'-^'ic*n.. mikmmmzR^^ 

ti^mmmi}o^^^^-^f^ikizm-J<wmw^^. mx 

WffiMI^^:5J-iiff^JI-MbXg/htc-rs^. MMit 

XMft^^ffi^«7C-r Sltt3£tt7C^& t Sr(« Afc <»: S 
i^m<*:LXVi-&,- 
[0 0 2 3] M®«.'*l*^e.ffiA-2>i, :^^m\t, Xil^ 

ntLmmmni)^ ^wM^^^m\^x\i^tir^ mnvm^ 
mx$>^x, xfi^ntzmmmn^^um^^ ^ )\y\zx 
30 m^^tirzm^i>imnm\zn\^xi>Fmmmi^^^m^'^ 
^n^mmmmii. ^<r>^>^m.mmw^mziiKim^i^•&nrz 
m.ii^-*^-( i7 }v\zxm'&^ntzm'&^mn¥\iiiiU^(o 
mmx(D^mm^iz\zm-:^^^x. mmm^^nm-r^m 
m.mnmhmt. »tH^nrc^M«^fc*o*(.ix. ^co 
mm<DW&^mrm\zn\^x. ^vimmm^^n-:>nm 
m^\z^ 0 wAmm\zm.^ii^^ < 5 tc Lxjgff $rss-r 

5i-Biff^JM«ra5t*«A:'tC<!:^i^g!!<i:bXi.i«.o 

i.miim^(DM^^tm.^itm.nm t ^^\zm?i.tz z. ii 
^^Wittnkt. «ss=fcoi6i±$-&-s>c<t7Six-^^.'^ 

X»^ bli. 
[0 0 2 4] iis:%BJ«, ^JA«. 

n;t=bo&5i-@i-r-S)«^5as^Bx«.ox, citoii^^ 
50 m'&r^^m^mm^^Wiiz. m^-^ni^i^mnm^m. 
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" [0 0 2 5] ffi3l^0(MEG) :teJ: 

[0 0 2 6] Sfc. 2|s:5£?B*fl&0^3'iflcigffl-rst> * 

U-SCtT, C<0«?§»tth5='— ^'Ji^e.^Si^^J-^^i'ltt- 
[0 0 2 7] ;1CT% c©A;']^©icJ:0A;»3$n^S 
*a ©il-&ff {C J: o T^gfiX nfc t. CDT?^ ^ itt^T- 

[0 0 2 81 *%0^tt. l3F^5i-fiJ^7cJlEiiS«C*3tt^Stlfe 



J) ^^512 0 0 2- 1 4 9 1 9 0 

^12 

[0 0 2 9] — =l>lfi-:S'{Cl^fT$-& 

letsa^^TfeoT, cw:/Dy7Att, mmn^^tsm. 

mx-^ntznmm^^m.mi\Lt^mmy^)v^^m 
s jrit^- ^ tcsiii; T *«i5e«7c-r ma t * > 

a t & n > tf J. — tcHfr 5 -ti: •£> C €r#Slt i: L T 

d^ii^E L TSSJi ^ n ^ mm^- icm l . a aii tc 

*3 i nMaxSfePlg{cSo% ^T^Biif ^JWi^ffl 6> iRp^® 
5J-fil?f^J<£S^t--2>fflai:. SJ?t?nfc^J'lllff?'J^«jB!l 
T^-tS' t::«i;TMm^S-«7C-rsjl!ia<!:«:3 > b! oL-^' 

L, n>t;3. — :$'gBIC*5ttSCD-ROMS£5tgBlC 
<toT>^ni/^A*^*tt.^9-^€>n, #iJ^«. n>t;3.— ^ 
g«(c43tt-2./N— K7''<;^^?t'c:o^Dif^Aj5^feS^$ 

[0 0 3 01 

\Ziin^n^^M':^^\t. MEGdoagneloencephalogra 
phy : laSSEI), E E G (electroencephalography : MWi 
40 m)f^ii.\Z^^m&^Wmmi^^(DT-'J--y T i7 h(arti 
fact)|^*0»»(-jlffl-r*-.»:A^lr^^. ^/i, 
^>^Bt(C*3tt-5^S*^l^*<^J'c«e)«^^?iiH, QAM 
(Quadrature Amplitude Modulation : 

fe^ASn-So Ml-li> CDMA(Code Division Multi 
pie Access : ??F^^*iJ#-7C^)^ (c43^t^aifeM;5^^^ 

50 ofcasT^c^fbfiX^i- (SB) mm^ffoy'—$'m«im'^ 
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( 8 ) 



[0 0 3 1] *||)5g<DJgjitC*3ltSM^^Bt:^te 
tJV^T, •ttitO i i: j ( i H j lC^L<7iVi)lC*fr-5v 
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H :iX\ X< • )«tanh( • )^c<l:CD#^i^J^M&*Smi:-r 

[0 0 3 2] :^mmo)mmxit^^<om(Dwmmisc^±& 
(D-}^mnmz'o\^'^x§SL'\^\z-r^i§^^myjm'S:m^-r 

[^9] 



x-W/( )||')} 



jcjts ( t ) *#tt ;i 1 1) * s . 

[0 0 3 3] ±ISWWffiWI&^«'MC-r ^tl'i-^ 

[SCI 01 



E {exp ( r-^ll £ - WX ( W^x ) II ')} 



i^mmmwc^m^^^Mt^^'ifum^-A^u-^rix^^^:^^. 

© ja{K75M*g t ^ SS^-r ;i t tc o xidft^r 

u\znVX, tanh(u). u\ fe-SV^li, u-t 



30 u -tanh(u)$rfflti. ^*dtACDi:#i-tanh(u) SrfflVi 
[0 0 3 4] E2«, fF<ffilli^^«'M::t-^^i'BifT^J$: 
;icDia2lc^$n-2)7';l'rf'JXA«aTc9J:^lc 
[SCI 11 
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2(0= AH^(^-lMt)) 

git) = hit)/ [/S+^(j[)h{t)] 

£(0=ac(0-W-l)Z(0 
M0 = HI^-1) + e,(f)^(!0 



[0 0 3 5] l|2T-li, ><DT)VnV XM.CO^tl^ 
t¥mmmik2 1, m^M^_e (t)©thW2 2. W(t)cOH 
fT2 3, *3J;t/f:i^^'J{t:?Rff 2 4T-^U. Cl©;>^'f > 20 
(D7;i/=f U 7:AtC*3V»T'i^g!^J:M»©SEa*, h.(t)© 
H-»:2 5, e_(.i)ti(DmM.2 6, *3J;o;jP(t)®ft»:2 

(I - 1) i:iK«EBt^J«ISa!im^i^(t) roWS: i: ofc fcWtC 
*fLT^iiil)eM?^2 1 ^f^ffl$-B-^=fc^)tC«^$nTt^ 30 

Sr2 Sd^Hfr^n-S, dCOWdXDMff 2 3T«, ^<r> 

^iii-r^ g." (t) *»(t-&*3ltfct)©lc<J;-3TW(t)75^M 
fr^n^o 3.XiS"J<l:tg^2 4«. W(t)<DS«r^tCW 

[ic 1 2 ] 

IKO= MO {( IK0^1K0)'V 

[0 0 3 6] h.(t)cDtt^2 5T-«. str<7)B#^j(tfr-y-'f 

;i/)roP^(t -1) i:_y <l) <i:-Ch_(07!)^^ffi5n-5, g.(t) i: 
$n-5, C«]Sa«IS/3tt, 0</3^ 1 (7)^SCT'«)0. 
XL*C>«^lCtt, C(D:g^^S5:/3 SrO. 9 9^0. 9 8 50 



i«ei£roI^i:LTVi-5o ^<<\^(Dm%2 TVit. h.(t)CC)fh 
^2 SJCJc-pT^tHSnfeJiO' A:'3$n-5a. 
'^^e. g^(t)i: |CDf1-^2 6{CctoT»m$nfeg.(t) 

(0) t W (0) ICS^ C t i b T s . 

[0 0 3 7] mmm^2s^u)\i. jtia^^i-gtff 
itii^miiVtii.^, Sfc. ;i CITS fSjRdm^^ 

hJUW^S^^^fflPl^tLT^i'^^lfC-rSiltT-fe 
[0 0 3 8] ;iroJ:^lc. ^^J^WJ^^fcJ^^^^rJi-gi 

i^^€:^#-^):l<^:*^*X^^c 0 3^3j:y:^4«, W,2<D7 
;i/=f'J XACO^fiX^S^U/tHTfe^o 0 3«^2cr)T;U 
rfijXAW^#:«fiK*5^bT:j3 0, H 4 «w, (t) ©lt5£ 

^1 royjUrf'J X'A^Mi^Cdeflation) tc:<=fcoT^J^U 
;tt)CDXfe-5, c:©^2 0T;un*'J XATfi. 0 3iC^ 
-r<t^>t-, 5ij'<;7 h;uS:ioi-:3lt5£bTt/i^, 

Misum^x.. (t)fc^UTw, uxDm^y-oi'^'J >^3 

1, x_' (t)lC*fbTw, (t)W}t^7^';i'^U>;y3 2, 
COj;'5JCLT, ii. (t)tC*fbTw. (t)<D«3£7-i';i/5' 



( 10 ) 



17 

X.. (l) = 3c(t) ; 

a=l- r'2 

5(0= 5(0- y^i-i)yjiO 
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[0 0 3 91 04IC^-f7'Jl'rfUXAtt. etTOi^lC 

Jit -5. 
[s:i 3] 



1 ^ j_ e j^/o*y^o 1 

<?,(0 0 I *^<(^ - 1) dft - 1) Wrf/* - 1) + y^()*yft)] I 
^0= >;i(^-l)+ f|(0 [j'<(OVI/?<///-l)+y/Oj'i(0*)] 
a^,(0 = - »t^(03'j(0 



ST. f(-)«tanh (•) tj:il(0^mmmik^^-r, m 20 

1. ^^m^e^i (l)«tf»4 2, w, (t)cDS«f4 3, x 
,,, (t)<DHff4 5T^b, Cro^-r >(DTJ1/3*'J XA(C 
*ii/iT«5Bife^«CDStad«:. €<^thSt4 6, d.i (t)®th 

^4 TCO^OL--;/ htCT^ff LTVi^, z 'tt^' 

5>:y-&t5-t±rofe«6©il®SRT$.«.. ^fz. (t) 

[0 0 4 0] 0 5«, 2|s:||J£«)?^lilC:teltS7'-^^*- 

■r. M»!im#2L(t)©5='-^SrM*jZi*-(X^ y7'l 0 
1), 7;l'=f'JXA'=fT-ffltsS#^itSJ^g|©:«:|!ES®fc« 

ltd^ff^nS(7.7^>y:/l 0 2~7.5^-y:/l 0 4), IP 
^. gESMiac€r^^7i^g*^OM»r*^/j:$tl(;:^7^-;/7'l 
0 2), |!Ei£MI3c^£ffi^«^IC«, Wt^mik<D^'&^V 
UT^-yT'lOS), |!E^Mfc^«efflL7^il.^«^JC«. ^ 40 
S«^fca:^Mic©13:S75^*;it$n^(X7^-y7'l 0 4)„ 

i^a!i{i^x.(t)©-ifD5p±^{t:, IP*., mmmnx^ 

(l)OiFi^$Mi;T, 5pi^-trPlCLfc^(X5^-y^l 0 

5). ^m'T-^(D&^it^fro<.7.T-yyi 0 6). 

LUff LCXt^-j/T'I 0 7), sjastbTafiafeft^&fir 
t>T(X5^->:/i 0 8). m:^ji^^*nt'in-2)(X7"-v:/ 

109), C(D'fT^j'BlfflSlC-pliT{iS2 tC^L/t^ 50 



[0 0 4 1] 'Aiz. i^mmo:>1^ml.z:ts^^^m^^m:^m 

[SCI 4] 

/.(HD =B 



30 [SCI 5] 

SfrCOSPjS^^'i^^BicJDil-r-S C iid^Yj:!,^ J; -5 ic. jQffi 
-5 d; -5 T^c^^ L /tits ^ff c> d 1 75^*Mf*T- # ^ o 
[0 0 4 2] E16tt, fP{BW&lC*3lt-S)il^W#atcoe 
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[0 0 4 3] 
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[0 0 4 4] ±faa«?«T«lt^KScaffFffiM^S: 

ij XA*S< i75«nl«6^:;fe^, 
[SCI 6] 



1 



^_ __ _ , jyZ 

+£{||x-IF/(ES*i)iri)] 



[0 0 4 5] dClT, J, ,«H»iFB;*:y;i'AT$.D, d 
iSfef ^ y- A aii {C *5 i nMaxSa J: o 

T, \,^^i^^fi^mnmzictvTmx<^mmoi^±m 

[0 0 4 6] *g|]!fe«}^<iic*3tt«m^^Si:^a 

[iCl 7] 



= sm(2 7c600 
30 = sign(sm(2 7C 500/)) 

r3 : [0,l]EW©-«ai»C 

;1C:T\ ■y->7'U >i^^JSil&lil O kHz iL.;t. sign 

So'<:^^j*-^feO, ^i:ffl5 4<D:^ffi«tie5l5a)S/h2^^T 
[0, i]KW{c-«^*-r^a^7!)^?.^^-r^dt<i: 

L. ^ft^|^«2 0 0 OSK±.i,ZfJ.^^oizVtz. 
[0 0 4 7] B7«. ::<7)$J-BI|^fij^lCt5V^T. niLUff 

50 iao'<(5i:jft^«S*^*ii5i'^d<!:«ra5bTUS. 
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1^1 8] 



- l) + Z 



i max. 



-i) 



[0 0 4 81 ±fe(Dii^ic*5tt-5)^n^'n©#ffi(r*jvi 

T. 1 #miC^ffiST^-S)t'?ft/hS!c.'SCt^3¥^'^T3b«)FLOP 
S(FIoating Operations Per SeconcD^^IS'^T^-S 

*:|^M»}^^<t35:S)54CDl 7>-7^-y:/©FL0PSSc«S 
«|^U-??i5S^i:*Wo:^c, m^X. iR^$T®i|^FLOP 

lcS-r-5FL0PSgctt5:iit 3 (D^m<D:ff^^'pf£^^A^. 

;^ciRmicsr s s tficfjjii^tmopsfctt. :^^m<om 

jgic ctnti 2 / 3 iJtT{cBiJ»T€r -5 t * -> 5 rL 1/ - -> 

3>-e5Sigbfc. f^. 0 3*5J;tJ^EI4lr5^Lfe7;Pri''J 

[0 0 4 9] ia8~iiiott, mm^id-mcc>^M(D—m 

08 (a)~(d)tt*#^<DM«-^Sr5^bTVi?). S9 

(a)~(d)lig-&$tirc#^m-^^S^t, 118 (a)~ 
( d ) ^-SISL^lCct 0 ^bK b fcil^ff ?iJ tcTil^S nfe 
^^fi^^5^bTl/iS. 0 1 0 (a)~(d){S2|s:mS<©J^ 

«i{cj:S^^f!iJS«^^bTii-5. -5-n^n«lttitt-d->::^ 

ViA /N,gA /eA /NA /tA /oA /h/. /a/ 
(APBl<i:«)<:0SI#?&^^bT^i5, 01O(a)tt, iS-^ 

vx^m-snrzz.i: Ammx- ^ s . 

[0 0 5 0] ^8(b)T«, /bA / iA /myA /o. 
uA /dA /eA /f.uA /kA /uA /zA /a/. 

/t s/ (?Sfe!>Tt««l)O^W^^7KbTt.^So ^1 0 

(h)\im-^^nrz'^pm^<D^mi^mx'$>K>. 0 8(b) 

(OH^^Tj^^J-Ml^tlTVi-S. 08{c)-eJ4. /i 

A /kA /'iA /mA /oA /nA /o/, /dA /e 
A /aA /rA /u/(^^i^-rS)S) . 08(d)Tii. / 
f.uA /k/. /uA /z/. /aA /t s/. /uA /n 



/. /aA / iA /kA / iA /mA /oA /n/, /o/ 
(ItSiT^C^^WWllW^d^^^^TV^S. SI 0(c). 
HlO(d)lctt, 2ts:|gS£<73J^ffi(CJ:0^i-|lt$nfc*^ffi 
#7&<5^$nT*5 0, 0 8(c),0 8 (d)i:l^1^JJcSffi*« 

n\zMvxm^<^'^^mnm<D^^mnm *^*)gaE bfc 

^^.h-C, ||#^m#€r^^bT4J'lli-r-5^<i:AipJtg<i: 

[0 0 5 1] i>:tc. 2|s:|iigwj^^tc*3tt-5«-^^Bi:^S 
<Dm(D^w^(oi^^mMi 1) ~ (3 ) iz-z)\,^xm.mT^o 
(1) iig?K0(MEG), m^mEEG)Uiz\z^^m.m 

20 —mX$>r). MEG-^EEGtC*il,iTBaS®bm#tT— 

^yyi^ h^^m-r^r:itt><Dyjmt\^xm^^^:iii-f)^M 

nx^^o 7-^7 7^7 htbXti, 'UH. BSi* 
(DW}^. d&Sl/i«S5P^®Sb^(®5«)(CJ:oT5I^T-5« 

i^B^tciijai^nTb* 5. T— 3^77^7 M'*rb 
30 xv^mm • m^WLmf.s.i&^^m<z.iix, $>^m&(om 

^:iiiti'ojmizUO. J;»3iEfil7'j:ffilSl!)«fi!:m^©«&tB 

[0 0 5 2] (2) i^n^m^7tmm.(cDMA)iziiif 
CDMAtt. y^^Cf h)l'i^mzm':}<^7tmm^mx'^ 

«.« bfc'^{tSBA^?.©:^#€r<gMTSit«e>lcli, 

§(tii$P=bS^ 7 JU:5'-^«*:ffi(Hiaximum 1 ikel ihood 

method) J; -SPtWiincDl^ftl/O^-^SnTt/^Tto 

(D^oizyt^f^mnMmWim^^x^miztiLx^t. m 

50 5t5CD%A:^«^^^l:T-^^=bMJtNBltgT^*. b*>b3&: 



23 




( 13 



-r <D«i^i^ctm^^!aii^fi<^ii^«^ u < ^ t © t 
uTtt, .ffl^^e, ftijffli^©, ss^^is:^. -tewflim 10 

fl:^-1^PDA(Personal Digital AssistantsXCfflt/^?) 

[0 0 5 3] (3) t*ffi^t!j75:<5fi|l^iKti-5^-5'*^e'«_ 
^ X- «¥«f te^ b' X ^ :^ IC *3 It ^ - h 7 U ^ 

n. 7 a- lCR«-r^^7 T ^'-SrttmT-i. CI t TS^mS 

"Bifigtc nc ^ t) ® t # ;i ^ n ^ o 

[0 0 5 4] ^i6t*->*^-:^ICOV^Tt)l^«llC#^ 



^^r^ 2002-149190 
n-5. Sfc, Cl®#ASS2|s:«CbT^:xJHkS:iiS«»Cb 

ii5;i)^CDiKt^»^r#Mb;tWffiM^^:Mjlft^t^ 
Mtl-*^ T'^#« b fc#ffiT-»t±J b fcifiX:»-com^^t3 

• ^«S5'-^«Wffi<i:bTt)*3a)(cfgffi-r-&^i: 
[0 0 5 51 

[%0^<7)^m] ^±^?«bfc.i:-5»-. *^BJ(cJ:n«, 

[01] mn^mmm^Tn-rm^^m-c&^o 

[0 2] fffBMI^*S/h«c-r S^J-(»fT9'J***%fc* 

05^ 1 CDT;UrfUX'A^5^bfc:/D-yi7S-Cfe^, 
[0 3] ^2®TJl'=f'JXA®ik{*:<t*£«r^bfe0-e 

[04] ^2©7;U3f'J XAJCfeltSw, (tXDlftje^ 

;i/:S' U >i?^^S^b;t0Tfe-l)o 

^ TOfflS® SSin ^ * b 0 T -5 . 
[0 61 f?fiBrafSc{C43ttS^S©3^a[«*-&<'^**t- 

[0 7] :Jj-BiSlSitc*3i/>-r, ifiitasffSr 1 onifT^^, 

[08] (a)~(d)«SIW^®JSm^«:^bfc0-t:fe 

-So 

[0 9] (a)~(d)tiS^$tlfc^^m^^£:*bfc0 
[010] (a)~(cl)tt2|£||]^©J^^tCJ;*iJ-lSliS« 

$'^bit0"e$)S. 

[«F^<^)iJiW] 

2 1 -^iliJ^rai^, 2 2-1Klim^_e (t>®th#, 2 3 
•••W(t)CDMff. 2 4"OL-^"J{t{KW> 2 5-h^(t)<D 
tl-^. 2 6-g.(t)<i:^ c7)thS[. 2 7-P_(t)Wt1-^, 3 
1-w. (l)rojfeS7i-;U5'U>i^> 3 2 -w, (t) (75*6^ 
7-y;U:5"J 3 3 - w. (t)©«l^7^';Ui"J >i^. 

4 i-f^mmm^^ 4 2■■■nmm^±iM<^iyM. 43 

-w, (DCOHSf. 4 5 •••jc, (t)OK«r. 4 6-€«tt- 
g:. 4 7-d, (t)<Dtt# 
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31 a2 



33 



wi(t)a)ltS 




45 



)o(t} 



41 



— z — 



42 



y<t) 



43 



46 



w<tr1) 



w<0 
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i 4 t 
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